V an der Woude syndrome (VWS) is a rare congenital malformation that is characterized by lower lip sinuses with a cleft lip, cleft palate, or both. 1 The pathologic entity was first delineated by Demarquay 2 but was originally reported by Van der Woude. 3 The syndrome has an autosomal dominant hereditary pattern with variable expressivity and high degree of penetrance. 4 Some mutations have been found to cause this disorder. Twins with VWS have been reported in the literature. Here we describe male monozygotic twins who both had clinical manifestations of the entity, which occurred with a new mutation.
CASE REPORT F
ourteen-year-old twins were referred to our department because of bilateral depressions on the lips since birth. On clinical examination, a unilateral lower lip sinus with operated unilateral cleft lip was found in twin A, and bilateral symmetrical lower lip sinuses with nonoperated soft palatal cleft were found in twin B (Figs 1, 2) . The patients were born by normal delivery at term after an unremarkable pregnancy. Their birth weights were 2500 and 2800 g. There was no consanguinity in the parents, and they had two unaffected siblings. The family history was negative for lip pits, clefts, and other congenital anomalies. During the first 6 weeks of the pregnancy, when the organogenesis takes place and the fetus is mostly sensitive to teratogens, the twins' mother used thyroxin sodium for goiter and different drugs, which she did not remember, for a sleep disorder. She did not smoke or use alcohol. No other pathologic features were observed during the systemic examinations. The results of blood analyses were within the reference ranges. The twins had no developmental or mental retardation. After VWS was diagnosed in the twins, they underwent surgical correction under general anesthesia. To outline the whole sinus tract, methylene blue was injected through the sinuses with a 22-gauge catheter. The subjacent minor salivary glands draining into the sinuses were carefully dissected, and both the sinus and adjacent salivary glands were excised. Care was taken not to damage the unaffected lip muscle. The incisions were sutured with absorbable 4/0 stitches. The twin with a soft palatal cleft also had a palatoplasty, and the other had lip revision at the same time. Patients were followed up for 6 months. No complications such as wound problems, retention cysts, or lip deformities were observed.
DISCUSSION
C ongenital lip sinuses characteristically present as symmetric pits close to the vermillion border of the lower lip, approximately 0.5 cm off the midline, and are usually connected with heterotopic salivary glands; occasionally, salivation may occur. 5 Congenital lip sinuses may occur alone or in combination with syndromic clefts. Popliteal pterygium syndrome is a rare, autosomal dominant anomaly with a variety of manifestations, including lower lip sinuses, popliteal webbing, cleft lip, cleft palate, syndactyly, and genital and nail anomalies. 6 It may occur with an incidence of 1 in 300,000 live births. 7 Type 1 orofaciodigital syndrome is another disorder including lower lip sinuses, clefts of the jaw and tongue in the areas of the lateral incisors and canines, malformations of the face and skull, and mental retardation. 6, 8 Ankyloblepharon filiforme adnatum, alveolar synechia syndrome, and Kabuki make-up syndromes should also be considered in the differential diagnosis in lower lip pits. 6, 7, [9] [10] [11] Van der Woude syndrome has an autosomal dominant hereditary pattern with a variable expressivity, and its penetrance has been estimated at 80% 4 ; however, later reports have shown that the penetrance is close to 100%. 12, 13 Eighty percent of gene carriers are not diagnosed because they are nonpenetrant. Among penetrant gene carriers, however, as many as 80% may not have been recognized in the past. 14 The risks of inheriting a cleft from an affected parent is 22.43%, whereas the risk of inheriting lip pits only or being nonpenetrant is 27.57%.
14 Affected males and females are equally likely to transmit VWS. 15 The expression of VWS is significantly modified by the genetic background; more extreme phenotypes in parents tend to produce more extreme expression in their children. 15 A direct estimate of incidence of the syndrome is 3.6 in 100,000 births; indirect estimates are more than double that.
14 The sex distribution is close to 1:1.
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It is the most common form of syndromic cleft lip and palate 16, 17 and accounts for approximately 2% of all cleft lip and palate cases. 18 VWS shows genetic homogeneity in all populations. The genetic defect is a microdeletion of chromosome bands 1q32-q41. 19, 20 Recently, mutations have been found in the interferonregulating factor 6 gene in patients with VWS and popliteal pterygium syndrome. 17, 21 MSX1 mutations are thought to be associated with hypodontia in VWS. 22 However, the lack of 100% concordance in monozygotic twins suggests that genetic events alone are not responsible for the clefting phenotype.
We have found five cases of twins with VWS in the literature 4, [23] [24] [25] (Table 1) . Here, we describe monozygotic male twins concordant for lip sinuses and discordant for clefts. One twin had a unilateral lip sinus with unilateral cleft lip, and the other had bilateral symmetrical lip sinuses with submucous palatal cleft. The several sporadic cases known to date are considered to be due to occasional gene mutation. 26 The process of monozygotic twinning is in a sense a teratogenic event, and monozygotic twins have an increased incidence of (often discordant) structured malformations. 27 The absence of family history about facial clefts and the possible teratogenic drug use during the early periods of the pregnancy led us to accept this case as a new mutation.
Completely expressed VWS includes lip sinuses; cleft lip, palate, or both; and hypodontia. 13, 28 Congenital sinuses of the lower lip are observed as unilateral or bilateral depressions on the lip surface, with circular or slightly flattened openings that resemble small transverse fissures in the vermilion border of the lip. These sinuses have a depth of 0.5 to 2.5 cm, and adjacent small salivary glands empty into the sinuses. 3, [29] [30] [31] These sinuses were found to be located in the lip vermillion in 46.6% of patients and on the mucocutaneous line in 21% of patients. 32 There may be microforms with only conical elevations or localized protrusions of the lower lip without openings, or with surface openings without any deeper sinuses at the typical sites and without a cleft lip or palate. [32] [33] [34] Some microforms of VWS can be detected only by careful examination of the patient and by the coexistence of a cleft and family history. 18 The presence of a sinus is directly related to the severity of the cleft lip, palate, or both. 32 Hypodontia is present in 10% to 20% of cases. 
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Some authors have emphasized the importance of lower lip hypotonia and procheilia because they are thought to be more unaesthetic than the sinuses themselves. The malformation of the orbicularis muscle in its medial part is thought to induce the hypotonic aspect of the lower lip, which contrasts with the retracted scarred upper lip after the cleft has been repaired. 35 In a retrospective study with 11,000 cleft and 133 VWS patients (1.2%), it was shown that 66% of the patients with VWS had a cleft lip and palate, 16.4% had a cleft lip, and 17.2% had a cleft palate only. 32 The same study showed that the lower lip sinus was bilateral symmetric in 49.7%, bilateral asymmetric in 31.6%, unilateral in 0.7%, median in 3.7%, and microform in 14.3% of patients.
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It is also associated with other anomalies, such as paramedian nipplelike elevations on the lower lip; missing central and lateral incisors, canines, or bicuspids; syngnathia; limb anomalies; brain anomalies; and popliteal webs. 36 Several methods have been described for treatment of VWS. The clefts are treated like an isolated cleft lip or palate 1 ; the sinuses of the lower lip should be excised to correct the deformity and to prevent possible infections. Electrocoagulation techniques and marsupialization of the sinuses into the oral cavity have been discontinued because of high complication rates and poor results. 37 The simple excision of the sinuses and adjacent glands that empty into the sinuses is the most commonly accepted procedure. 35, 37 Several authors emphasized that simple excision had inferior results, such as lower lip muscle loosening and whistling deformity. 35, 36 Another surgical approach that has attempted to achieve radical excision of the dysplastic tissue and repair of lip muscles to restore good lip functionality and bilabial symmetry is the split-lip advancement technique. In this technique, two opposite labial artery-based flaps, including the whole thickness of the vermillion and the mucosal surface of the lip, are used to repair the median defect that results from excision of the sinuses. 38 
CONCLUSION K
nowledge of variable expression of the basic gene is crucial for risk assessment in family counseling. More extreme phenotypes in parents tend to produce more extreme expression in their children 15 ; however, the lesser expressions of VWS are common and should be actively looked for when counseling families about cleft lip or cleft lip and palate. 39 With these considerations in mind, all patients should be informed of the 50% inheritance of this disorder. The potential of embryoscopy to detect minor malformations such as cleft lip allows for early termination of pregnancy in patients with VWS. 
